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Introduction: The current outbreak of COVID-19 has caused worldwide healthcare and social emergency
in which healthcare professionals were under extreme work conditions while being fearful of becoming
infected or spreading the disease to their relatives. The perceived threat of COVID-19 has the potential to
cause severe psychological maladjustment. The aim of the study is to explore Spanish radiographers’
concerns about the COVID-19 pandemic.
Methods: This study was quantitative, observational and cross-sectional. The sample was made up of 546
radiographers working in Spain during the outbreak. The instrument used for analysis was an ad hoc
questionnaire with socio-demographic questions and the questionnaire on perception of threat from
COVID-19 validate to spanish healthcare professionals.
Results: The sample consisted of 70.1% of female, 29.7% of male and 0.2% undeclare sex participants. The
results showed a high level of a perceived threat from COVID-19 (7.57 ± 0.088), furthermore we observed
a high level of threat about the possibility of infecting family members (8.49 ± 0.25), patients
(8.33 ± 0.086), and coworkers (8.35 ± 0.084). Furthermore, females have a higher level of a perception of
threat to spread infection between patients (r ¼ 0.136; p ¼ 0.001) and coworkers (r ¼ 0.118;
p ¼ 0.006), than males.
Conclusion: COVID-19 pandemic is perceived as a serious threat, being especially concerned about the
threat of spreading the infection to family, coworkers, and patients. The perception of risk depends partly
on professionals’ gender and family responsibilities.
Implications for practice: Our findings suggest that it is recommended that healthcare professionals
receive formation to reinforce and improve their emotional competencies for coping successfully with
potentially stressful situations like COVI19 pandemic.
© 2020 Published by Elsevier Ltd on behalf of The College of Radiographers.Introduction
In December 2019, a series of cases of pneumoniawere detected
in Wuhan, China. In early January 2020, the pathogen involved in




(E. Alfayate), (I. Herrera-
lf of The College of Radiographers.cause disease (COVID-19)1e3 that manifests with a wide range of
systemic symptoms, including fever, cough, headache, and diar-
rhoea, as well as respiratory symptoms such as pneumonia and
acute respiratory distress syndrome3e5 COVID-19's long incubation
period6 and asymptomatic transmission7 favour its rapid spread,
and the World Health Organization declared the outbreak a global
pandemic on January 31, 2020.8
Given the rapid spread of the disease and the lack of vaccina-
tions or effective treatments,9 health authorities had to take mea-
sures to prevent its transmission, restricting movement and
interpersonal interactions.10,11 The pandemic and the measures
imposed to control it can affect not only the physical health of the
general population and healthcare professionals but also their
C. Ruiz, D. Llopis, A. Roman et al. Radiography 27 (2021) 414e418mental health through situations involving continuous stress,
anxiety, fear and uncertainty, among other.12,13
Background
Healthcare professionals are at increased risk of infection from
exposure during their professional activity.14 In Spain, the severe
outbreak of COVID-19 resulted in a high number of healthcare
professionals being infected. The most recent official report coun-
ted 40,921 healthcare professionals among the infected; of these,
4177 required hospitalization, with 310 admitted to intensive care
units and 53 deaths.15 This threat to professionals' physical well-
being, together with the increased workload due to the outbreak,
had a great impact on clinical decision making and professionals’
mental health, as has also been reported by authors in other
countries.1,16
This scenario in which healthcare professionals' physical and
mental health are endangered and the high level of uncertainty
during the COVID-19 pandemic offers an opportunity to improve
safety measures and protocols,17 especially in relation to exhaus-
tion or anxiety management.18e21 Another important element
deriving from this atypical situation is the fear of contagion with a
pathogen that is still poorly understood. Uncertainty due to a lack
of information both in the workplace and outside it through
traditional media21 can generate anxiety, stress22 and/or depres-
sion, among other consequences.23,24 Among the repercussions of
this scenario is healthcare professionals’ perception of risk, an
element that has been successfully managed in other situations, but
that is difficult to monitor in the exceptional circumstances arising
from the pandemic.25 Professionals vary in their perceptions of
risks of contagion at work of spreading the infection to family
members and social discrimination even.26e30
Little is known about the impact of COVID-19 pandemic on
Spanish radiographers' mental health status, mainly oriented to the
perception of threat like a way to develop stress, anxiety, etc. This
study aimed to determine radiographers’ perceptions of threat-
related with possible exposure to COVID-19 and the possibility to
spread the infection between family, patients and co-workers.31,32
Materials and methods
Design and participants
All individuals actively employed as radiographers in hospitals
in Spain were eligible for inclusion in this quantitative, cross-
sectional, observational study.
A convenience sample was recruited by snowball sampling, in
which professional and scientific associations asked their members
to participate by completing the study questionnaire.
Ethics
Before data collection commenced, compliance with informa-
tion standards, confidentiality, and ethics in data processing was
ensured. This study was approved by Alfonso X el Sabio University
Research Ethics Committee (Spain) (date of approval 5/04/2020).
Data collection
Researchers designed an ad hoc questionnaire with questions
divided into blocks to solicit information about participants' socio-
demographic background and perception of health and threat to
health in relation to COVID-19. To evaluate professionals' perceived
threat, we used the validated to Spanish population Questionnaire
on Perception of Threat from COVID-19,33 which asks participants415to answer five questions focused on the perceived threat from the
disease using a Likert scale ranging from 0 (absolutely none) to 10
(extreme). This questionnaire has been validated for the adult
population of Spain (Cronbach's alpha ¼ 0.730). Participants
completed the questionnaire online between May 5 and June 1,
2020. To avoid multiple replies from the same person, researchers
compare internet IP addresses to eliminate replies from equal IPs.
To control for random or incongruent answers, a series of control
questions were included, and any cases detected were excluded
from the analyses.
Data analysis
A descriptive study determined the frequencies and percent-
ages, as well as measures of central tendency and dispersion of all
variables. To compare groups, we used t-tests to compare mean
values and chi-square tests to compare distributions within the
groups. To evaluate the relationships among variables associated
with concern about the pandemic, we constructed a linear
regression model. Statistical significance was set at p < 0.05. IBM
SPSS for Windows version 23.0 (IBM Corp., Armonk, NT, USA) was
used for all analyses.
Results
Participant characteristics
A total of 593 radiographers completed the questionnaire; 47 of
these participants were excluded because incongruent or random
answers were detected through randomly distributed control
questions. Thus, we analyzed responses from 546 participants with
mean age, 40.86 years (range, 20e63 years); where the 70.1% were
females. The mean age of the men was 41.9 ± 9.5 years, and the
mean age of the womenwas 40.4 ± 9.5 years. Our data showed that
more than half (53.5%) of participants had minor children.
Furthermore, we observed that 93.8% of participants were working
in radiology service (Table 1).
Perception of threat
Participants’ responses revealed a high level of perceived threat.
On the five questions related to a perceived threat from COVID-19,
from Questionnaire on Perception of Threat from COVID19, the
mean score was 7.57 (SD ± 0.088; CI (95%) ¼ 7.4e7.74).
On the questions related to the degree of concern about the
possibility of infecting different groups of persons, the mean score
was 8.78 (SD ± 0.086; CI (95%) ¼ 8.61e8.94) to spreading the
infection to family members, being 8.78 (SD ¼ ±0.008; CI
(95%) ¼ 8.16e8.5) spreading the infection to patients, and finally
8.35 (SD ¼ ±0.084; CI (95%) ¼ 8.18e8.51) to coworkers.
In order to analyze the possible effects of variables like sex, have
children or working in a radiology service (in direct contact with
patients) during COVID-19 pandemic, we observed the existence of
a correlation between sex and level of concern about the possibility
of spreading the infection between patients (r¼0.136; p¼ 0.001)
and coworkers (r ¼ 0.118; p ¼ 0.006). Exist a positive relationship
between having children and the level of concern about infecting
family members (r ¼ 0.121; p ¼ 0.005). We have not observed any
correlation between the remaining variables (Table 2).
The level of concern about infecting others did not differ be-
tween sexes, where the mean score were 7.52 in men and 7.58 in
women (t ¼ 0.297; p ¼ 0.194), but the level of concern about
infecting healthy patients (t ¼ 3.11; p ¼ 0.001) and about infecting
coworkers (t ¼ 2.88; p ¼ 0.004) was higher in women (Table 3).
Table 1
Sociodemographic characteristics.
Variables n Mean SD % CI (95%)
Lower Upper





Do you have children? 546
Yes 292 53.48
No 254 46.52
Have you worked in Radiology service during COVID-19 pandemic? 546
Yes 512 93.77
No 34 6.23
Note: SD, means Standard deviation; CI, means confidence interval.
Table 2
Relationship between socio-demographic variables and spanish radiographers’ concerns about COVID-19.
Sex Do you have
children?
Have you worked in radiology service during COVID-19
pandemic?
r (p-value)
Are you concerned about coronavirus infection? 0.011 (0.803) 0.121 (0.005)** 0.019 (0.655)
Level of concern about the possibility of spreading the infection to family
members
0.082 (0.055) 0.088 (0.075) 0.013 (0.76)




0.033 (0.449) 0.01 (0.825)




0.61 (0.157) 0.006 (0.895)
**p < 0.01.
Table 3
Correlation pairs to sex and concerns about COVID-19 pandemic.
Concerns about COVID-19 pandemic Sex Mean (SD) t p-value CI (95%)
Lower Upper
Concern about coronavirus infection? Male 7.58 (2.084) 0.301 0.764 0.323 0.483
Female 7.52 (2.025) 0.297 0.766 0.03 0.34
Level of concern about the possibility of spreading the infection to family members Male 8.89 (1.849) 2.004 0.049 0.007 0.774
Female 8.5 (2.168) 2.137 0.033 0.032 0.749
Level of concern about the possibility of spreading the infection to patients Male 8.51 (1.878) 3.113 0.002 0.229 1.017
Female 7.89 (2.235) 3.339 0.001 0.256 0.989
Level of concern about the possibility of spreading the infection to coworkers Male 8.51 (1.807) 3.134 0.002 0.213 0.927
Female 7.94 (2.22) 2.883 0.004 0.181 0.959
Note: CI, means confidence interval.
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We elaborated a model of the level of concern about COVID-19
disease including the variables being a parent, concern about
infecting family members, and concern about infecting healthy
patients; since sex and concern about infecting coworkers were not
significant, they were not included in the model. This model
explained 24.9% of the perceived threat from the coronavirus. The
correlation was direct and positive and the regression contrast
verified that the linear dependence was statistically significant
(p < 0.05), showing that the proposed model was a good fit
(Table 4).
Discussion
The present study provides novel information about Spanish
radiographers' perceptions of the threat from COVID-19 between
February and June 2020. First, working in direct contact with pa-
tients infected with COVID-19 did not affect radiographers’ con-
cerns about infecting family members, coworkers, or patients.7 Our416results could be related to working conditions, where previous
studies show that have disponibility of adequate personal protec-
tive equipment to COVID-19 an appropriate training about how to
use this protective equipment, like face shield, scrubs, face mask or
apron, among others, in the correct way increase your safety
sensation and motivation34 and reduce the uncertainty about the
risk infection decreasing the perception of threat from COVID-19.27
On the other hand, we found a positive correlation between
healthcare professionals that have children with the perceived
threat from COVID-19 or coronavirus infection. These concerns can
be associated with the sensation of fear and uncertainty that chil-
dren can acquire the disease or even die from it.1,35 These findings
corroborate those of other studies that found that the fear of re-
percussions for families who haveminor children is one of the most
common among different healthcare professionals.6,28,30
We observed no significant differences between sexes in the
level of concern about COVID-19. These findings are in line with
those of other studies that found that fear of infecting family
members is one of the greatest fears of healthcare professionals and
that professionals' sex did not play an essential role in this
Table 4
Modelization of level of concerns about COVID19.
Model B SD t p-value CI (95%)
Lower Upper
(Constant) 1.175 0.484 2.427 0.016 0.224 2.127
Sex 0.333 0.144 2.308 0.021 0.050 0.617
Do you have children? 0.074 0.176 0.418 0.676 0.273 0.420
Have you worked in radiology service during COVID-19 pandemic? 0.198 0.275 0.721 0.471 0.739 0.342
Are you concerned about coronavirus infection? 0.443 0.032 14.030 0.000 0.381 0.505
Level of concern about the possibility of spreading the infection to family members 0.176 0.046 3.807 0.000 0.085 0.267
Level of concern about the possibility of spreading the infection to patients 0.123 0.061 2.006 0.045 0.003 0.244
Level of concern about the possibility of spreading the infection to coworkers 0.025 0.067 0.368 0.713 0.108 0.157
Note: CI, means confidence interval.
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more concerned than men about the possibility of infecting pa-
tients and coworkers. This finding could be related to the social
roles associated with female gender in caring for others36 as well as
with a greater degree of emotional identification and therefore
with greater involvement in patients’ physical and emotional well-
being.37,38
Finally, we sought to elaborate a model to explain Spanish
radiographers’ perceptions of the threat from COVID-19. Given that
the variables sex and concern about infecting coworkers were not
significant, we included only the following variables: i) being a
parent, concern about infecting family members, and iii) concern
about infecting patients. The model obtained explains 24.9% of the
concerns identified, and there is a direct positive relationship be-
tween the level of concern and being a parent. These findings agree
in part with those reported by other authors studying the general
population, who found that adults with children aged <18 years
were especially sensitive to the threat that COVID-19 poses for their
health.39 With respect to the association between the perceived
threat of COVID-19 and the possibility of infecting family members,
it is important to point out that although prior studies do not
distinguish between sexes, they indicate that concern about this
issue is common in health professionals.26e30Limitations of the study
One limitation of this study is a possible sampling bias; the
snowballing technique used to recruit participants cannot guar-
antee the representativeness of the sample, so caution is warranted
in extrapolating our results. Similarly, it deals with a small sample
of Spanish radiographers with a larger number of women than
men, and although this does reflect the characteristics of the pop-
ulation, it should still be taken into account in interpreting the
results.Conclusions
The findings of the current study show that the first phase of the
COVID-19 pandemic in Spain generated great concern among
healthcare professionals, including Spanish radiographers, which
clearly manifested in the perceived risk of spreading the infection
to family members, coworkers, and patients.
Moreover, the results derived from this study offer information
that can help to detect and identifymore susceptible groups, within
the population of Spanish radiographers, to be emotionally affected
by stressful situations like the threat or fear to spread the COVID-19
between people near them, which could be derived in mild mental
disturbances that could derive from stress or exhaustion, such as
anxiety or depression, which must be treated not only to ensure417healthcare workers’ quality of life but also to ensure the quality of
care.
So, we consider that it is recommended to develop strategies to
monitoring radiographers’ concerns and emotional situations
related to COVID-19, but too implement training programs to pro-
mote emotional well-being through managing emotions, commu-
nication, and other initiatives that have proven effective in reducing
mild mental disturbances in situations with a high emotional
impact like COVID-19 pandemic.
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